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AB Title compds. [I; Z = a bond, alkylene, (CH2 ) 0-2-O- (CH2 ) 0-2 ; o-phenylene, 
etc.; X = a bond, alkylene, -O-alkylene-; Rl = H, OH and derivs., F, NH2 
and derivs., etc.; Y = (CH2)m; m = 1-5; RA, RB = independently H, halo, 
alk(en)yl, alkoxy, alkylthio, NH2 and derivs.; or RACCRB = fused 
hetero/aryl, or fused 5-7 membered saturated ring; R2 = H, alkyl, 
alkoxyalkenyl, haloalkenyl, etc.; and their pharmaceutically acceptable 
salts; with provisos] were prepared as immunomodulator s for inducing 
cytokine biosynthesis in animals and in the treatment of diseases 
including viral and neoplastic diseases. For example, bromination of 
5- [ ( 4-hydroxytetrahydro-2H-pyran-4-yl) methyl] - 1 -methyl -lH-pyrazole-3- 
carbonitrile (preparation given), coupling with 2-aminophenylboronic 
acid»HCl and cyclization gave pyrazoloquinoline II (no data for the 
coupling intermediate) . Certain I modulated cytokine biosynthesis by 
inducing the production of interferon a and/or tumor necrosis factor 
a when tested in human cells (no data) . 
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AB Title compds. [I; Z = -C(:N-OR2)- or CH-N (OR2 ) ( YR3 ) ; X = CHR9 , - 

CH(R9)-alk(en)ylene-, etc.; R9 = H, alkyl; Rl = H, (un) substituted alkyl, 
alkylene/hetero/aryl, etc.; R2, R3 = independently H, (un) substituted 
alk(en)yl, hetero/aryl, hetero/arylalkylenyl, etc.; Y = a bond, C:0, C:S, 
S02, etc.; RA, RB = independently H, halo, alk(en)yl, etc.; RACCRB = 
(un) substituted fused hetero/aryl, fused 5-7-membered saturated ring], were 
prepared as immunomodulators for inducing cytokine biosynthesis in animals 
and in the treatment of diseases including viral and neoplastic diseases. 
For example, reacting 5- [ 4-Amino-2- (ethoxymethyl) -IH-imidazo [ 4, 5- 
c]quinolin-l-yl]pentan-2-one with NH20H»HC1 in the presence of 
NaBH3CN/AcOH/EtOH, and substitution with mesyl anhydride gave 
imidazoquinoline II (m.p. = 146-148°). Certain I may modulate 
cytokine biosynthesis by inhibiting production of tumor necrosis factor 
TNF-a when tested in mouse cells (no data) . 
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AB Title compds . [I; X = alkylene optionally interrupted by one or more -0-; 
Z = C:0, - C(:0)0-, -C(OR3)2-; Rl = H, (un) substituted alkyl, 
alkylene/aryl, alkylene/heteroaryl ; Q = 0, S; R3 = (un) substituted alkyl, 
alkylene/aryl, alkylene/heteroaryl; R2 = H, (un) substituted alk ( en/yn ) yl , 
hetero/aryl, alkylenealkyl, etc.; RA, RB = independently H, halo, 
alk(en)yl, alkoxy, alkylthio, NH2 and derivs.; or RACCRB = (un) substituted 
fused aryl ring or fused 5-7-membered saturated ring; and their 
pharmaceutically acceptable salts], were prepared as immunomodulators for 
inducing cytokine biosynthesis in animals and in the treatment of diseases 
including viral and neoplastic diseases. For example, II was prepared by 
reacting 4- ( 2-Butyl-lH-imidazo [ 4, 5-c] quinolin-l-yl ) but yr aldehyde (preparation 
given) with MeMgBr, followed by oxidation, reductive amination of the ketone, 
oxidation with m-CPBA/reaction with NH40H. I have been found to induce 
cytokine biosynthesis by inhibiting production of tumor necrosis factor 
TNF-a when tested on an in vitro human blood cell system (no data) . 
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AB Title compds. [I; X = CHR2, CHR2A; A = (un) substituted alkylene, 

alkenylene; Y = a bond, C(:0), C(:S), S02, COO, CONH and derivs., etc.; 
Rl, R' = independently H, (un) substituted alk(en)yl, aryl, etc.; RA, RB = 
independently H, halo, alk(en)yl, alkoxy, alkylthio, NH2 and derivs.; or 
RACCRB = (un) substituted fused hetero/aryl, fused 5- to 7-membered saturated 
ring; R'' = H, non-interfering substituent ; and their pharmaceutically 
acceptable salts], were prepared as immunomodulator s for inducing cytokine 
biosynthesis in animals and in the treatment of diseases including viral 
and neoplastic diseases. For example, reacting 

1- [ 3- ( amino oxy) propyl ] -2-propyl-lH-imidazo [4, 5-c ] quinolin-4-amine (preparation 
given) with cyclopropanecarbonyl chloride gave title compound II (m.p. = 
103-105°). Thus, induced interferon and tumor necrosis factor in 
human cells (no data) . 
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interrupted by one or more 0; Rl, R' = independently H, (un) substituted 
alk(en)yl, hetero/aryl, hetero/arylalkylenyl, heterocyclyl , 
heterocyclylalkylenyl, etc.; RA, RB = independently H, halo, alk(en)yl, 
alkoxy, alkylthio, NH2 and derivs.; or RACCRB = (un) substituted fused 
hetero/aryl, fused 5- to 7-membered saturated ring; R'' = H, non-interfering 
substituent; and their pharmaceutically acceptable salts], were prepared as 
immunomodulators for inducing cytokine biosynthesis in animals and in the 
treatment of diseases including viral and neoplastic diseases. Thus, 
reacting 4-f luorobenzaldehyde with 

1- [3- ( amino oxy) propyl ] -2 -propyl- lH-imidazo [4, 5-c] quinolin-4-amine (preparation 
given) in MeOH gave oxime II. I induced interferon and tumor necrosis 
factor in human cells (no data) . 
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Effect of normal blood serum and blood serum from 
neoplastic disease on cell proliferation in bone 
marrow cultures 

Norris, Earl R.; Majnarich, John J. 
American Journal of Physiology (1948), 153, 483-7 
CODEN: AJPHAP; ISSN: 0002-9513 
Journal 
Unavailable 

Normal blood serum accelerates the rate of cell 
bone marrow cultures in vitro. Blood serum in cases of 
, leukemia and neoplastic disease 
inhibits cell proliferation in such cultures. The accelerating 
substance present in normal serum and the inhibiting substance present in 
blood serum in cases of neoplastic disease counteract each other. 
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TITLE: Role of everolimus in the treatment of renal cell 

carcinoma 

AUTHOR(S): George, Saby; Bukowski, Ronald M. 

CORPORATE SOURCE: Division of Hematology and Oncology, University of 

Texas Health Sciences Center, San Antonio, TX, USA 

SOURCE: Therapeutics and Clinical Risk Management (2009), 5, 

699-706 

CODEN: TCRMA6; ISSN: 1178-203X 

URL : http : //www. dovepress . com/get f ile .php?f ileID=52 0 7 
PUBLISHER: Dove Medical Press (NZ) Ltd. 

DOCUMENT TYPE: Journal; General Review; (online computer 

file) 

LANGUAGE: English 

AB A review. The therapeutic options in metastatic renal cell carcinoma have 
been recently expanded by the discovery of the VHL gene, the mutation of 
which is associated with development of clear cell carcinoma, and 
overexpression of the angiogenesis pathway, resulting in a very vascular 
tumor. This breakthrough in science led to the development of a variety 
of small mols. inhibiting the VEGF-dependent angiogenic pathway, such as 
sunitinib and sorafenib. These agents prolong overall and 

progression-free survival, resp. The result was the development of robust 
front-line therapies which ultimately fail and are associated with disease 
progression. In this setting, there existed an unmet need for developing 
second-line therapies for patients with refractory metastatic renal cell 
carcinoma (MRCC) . Everolimus (RAD 001) is an oral inhibitor of the 
mammalian target of rapamycin (mTOR) pathway. The double-blind, 
randomized, placebo-controlled phase III trial of everolimus (RECORD-1) 
conducted in MRCC patients after progression on sunitinib or sorafenib, or 
both, demonstrated a progression-free survival benefit favoring the study 
drug (4.9 mo vs 1.9 mo, HR 0.33, 95% CI 0.25 to 0.43, P < 0 0.001). 
Everolimus thus established itself as a standard of care in the second-line 
setting for patients with MRCC who have failed treatment with VEGF 
receptor inhibitors. 
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Angiopreventive role of vitamins 
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Wspolczesna Onkologia (2008), 12(4), 168-172 

CODEN: WOSNBU; ISSN: 1428-2526 

Termedia sp. z o.o. Wydawnictwo Medyczne 

Journal; General Review 

Polish 

The process of angiogenesis allows neoplasm growth and 
3 tumor metastasis formation. The possibility of using - 



itamins 



in angiogenesis control is discussed. In vivo and in vitro studies show 
that vitamins can inhibit excessive angiogenesis. The mechanisms of 
angiogenesis inhibition by vitamins involve transcription of genes of 
angiogenic factors (such as VEGF - vascular endothelial growth factor), 
decreased expression of VEGF receptors, 

inhibition of the activation of transcription factors, decrease of 
angiopoietin 2 levels, increased apoptosis of endothelial cells, 
glutathione peroxidase inhibition, inhibition of tyrosine kinase activity, 
etc. The roles of vitamins A, B6, C, D, E, and folic acid are examined in 
more detail. It is possible that vitamins, whose roles in these 
mechanisms are underestimated, may significantly support components of 
antitumor therapy. 
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Progress on molecular target therapy of head and neck 

malignant tumor 

Zhou, Xiaojuan; Ma, Hailin 

The First Affiliated Hospital, Xian Jiaotong 
University, Xian, Shaanxi Province, 710061, Peop. Rep. 
China 

Xiandai Zhongliu Yixue (2008), 16(1), 138-140 

CODEN: XZYIAU; ISSN: 1672-4992 

Xiandai Zhongliu Yixue Bianjibu 

Journal; General Review 

Chinese 

applications of mol. target drugs in therapy of head and 
tumor were reviewed, including EGFR inhibitions, anti-EGRF 
body, VEGF receptor inhibitions 
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Vascular endothelial growth factor as new drug target 
in treatment of multiple myeloma 
Luo, Wenjuan; Xu, Wenlin 

Renmin Hospital, Jiangsu University, Zhenjiang, 
212002, Peop. Rep. China 

Zhonghua Xueyexue Zazhi (2007), 28(10), 718-720 
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CODEN: CHTCD7; ISSN: 0253-2727 

Zhongguo Yixue Kexueyuan Xueyexue Yanjiuso 

Journal; General Review 

Chinese 

regulation and pathophysiol . role of vascular endothelial 



growth factor (VEGF) in multiple myeloma (MM) and MM treatment based on 
VEGF with thalidomide and VEGF receptor tyrosine kinase inhibitor. 
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Angiogenesis inhibitor therapies: focus on 
hypertension and kidney toxicity 
Izzedine, Hassan 

Service de Nephrologie, Hopital Pitie-Salpetriere, 
Paris, F-75013, Fr . 

Bulletin du Cancer (2007), 94(11), 981-986 
CODEN: BUCABS; ISSN: 0007-4551 
John Libbey Eurotext 
Journal; General Review 
French 

A review. Developments in the knowledge of mol. biol. of cancer over the 
past 20 years have been identified. Angiogenesis is playing a key role in 
the physiopathol . of cancer evolution. Several strategies have been 
developed to target angiogenesis for the treatment of metastatic RCC . 
These include inhibition of VEGF receptors ( 

inhibition of the tyrosine kinase activity) or binding to the VEGF 
protein. Several addnl. kinases inhibitions including PDGF receptors are 
also targeted. Anti-angiogenic drugs recently marketed or still under 
clin. development, may interact with the kidneys. Clin, and pathol., and 
mechanisms of their renal toxicity are presented in this article. 
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Angiogenesis and renal cell carcinoma 

Billemont, Bertrand; Meric, Jean-Baptiste ; Izzedine, 
Hassan; Taillade, Laurent; Sultan-Amar, Valentine; 
Rixe, Olivier 

Service d'oncologie medicale, Hopital 
Pitie-Salpetriere, Paris, 75013, Fr . 
Bulletin du Cancer (2007), 94(Spec), S232-S240 
CODEN: BUCABS; ISSN: 0007-4551 
John Libbey Eurotext 
Journal; General Review 
French 

Developments in the knowledge of mol. biol. of renal cell 



carcinoma (RCC) over the past 20 years have been identified. Angiogenesis 
is playing a key role in the physiopathol. of RCC. Von Hippel-Lindau 
(VHL) alterations, HIFct accumulation and vascular endothelial growth 
factor (VEGF) overexpression are important mediators of this process. 
Several stategies have been developed to target angiogenesis for the 
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treatment of metastatic RCC . These include inhibition of VEGF 
receptors (inhibition of the tyrosine kinase activity) 
or binding to the VEGF protein. Several addnl. kinases inhibitions 
including PDGF receptors are also targeted. Sunitinib (SU11248) is an 
orally biovailable small mol. that has demonstrated superiority over 
interferon-a for the treatment of metastatic RCC. In a recent 
randomized phase III study conducted in 750 patients, the response rate to 
sunitinib was 31 % and to interferon 6 %. The median of progression free 
survival (PFS) was 11 mo for sunitinib and 5 mo for interferon (p < 
0.001). Sorafenib (BAY43-9006) was found to inhibit Rafl, but also VEGFR2 
and 3, Flt3, PDGFR-a and b and c-kit, has been tested in a phase III study 
against placebo after one prior systemic therapy. The median of the time 
to progression (TTP) for sorafenib was 24 wk vs. 12 wk for patients in the 
placebo arm (p = 0,01). Other mols. tested in metastatic RCC will be 
presented including axitinib, pazopanib and bevacizumab. 
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Inhibition of VEGF signaling pathways in multiple 
myeloma and other malignancies 
Podar, Klaus; Anderson, Kenneth C. 
Department of Medical Oncology, Harvard Medical 
School, Boston, MA, USA 
Cell Cycle (2007), 6(5), 538-542 
CODEN: CCEYAS; ISSN: 1538-4101 
Landes Bioscience 
Journal; General Review 
English 

o its direct effects on endothelial cells, circulatory 
cells, hematopoietic stem cells, immune cells, 
osteoclasts, osteoblasts and neurons, vascular endothelial growth factor 
(VEGF) is linked to tumor cell development, progression, metastatic 
osteolysis and drug resistance, as well as clin. features such as 
metastatic osteolysis. Importantly, recent advances in the understanding 
of mechanisms of action of antiangiogenic drugs/VEGF-inhibitors have 
fundamentally changed treatment regimens in cancer. VEGF plays a key role 
not only in solid tumors but also in hematol. malignancies, including 
multiple myeloma (MM) . Despite recent advances in our understanding of MM 
pathogenesis and novel therapies (bortezomib and lenalidomide ) , it remains 
incurable. Our own and others' work suggest that VEGF-inhibitors e.g., 
the small mol. VEGF receptor inhibitor 
pazopanib, may also improve patient outcome in MM. 
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Stein, Mark N . ; Flaherty, Keith T. 

Department of Medicine, Robert Wood Johnson Medical 
School, The Cancer Institute of New Jersey, University 
of Medicine and Dentistry of New Jersey, New 
Brunswick, NJ, USA 

Clinical Cancer Research (2007), 13(13), 3765-3770 

CODEN: CCREF4; ISSN: 1078-0432 

American Association for Cancer Research 

Journal; General Review 

English 

of sorafenib and sunitinib antagonize VEGF receptor 
these agents as VEGFR inhibitors in renal cell 
their unique spectra of activity are discussed. 
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Microenvironmental transformations by VEGF- and 
EGF-receptor inhibition and potential implications for 
responsiveness to radiotherapy 

Bussink, Johan; Kaanders, Johannes H. A. M. ; van der 
Kogel, Albert J. 

Department of Radiation Oncology, 
Nijmegen Medical Centre, Neth. 
Radiotherapy and Oncology (2007), 82(1), 
CODEN: RAONDT; ISSN: 0167-8140 
Elsevier B.V. 
Journal; General Review 
English 

icroregional distribution and dynamics of tumor cell 
hypoxia and proliferation are important determinants of tumor 
aggressiveness and resistance to treatment. Modulation of these elements 
by biol. targeted drugs such as EGFR- and VEGFR-inhibitor s may improve the 
effect of radiotherapy significantly. These combinations are being 
evaluated in clin. trials and evidence of their effectiveness is 
accumulating. However, the mechanistic basis of this cooperative effect 
and the role and behavior of the microregional tumor phenotype under EGF- 
and VEGF-blockage is poorly understood. Unfolding of these interactions 
and effects further downstream is necessary to exploit these biol. 
modifiers most profitably to unravel questions such as: (1) can 
microregional phenotypes be modulated by EGFR- or VEGFR-blockage and how 
do downstream effects in the signaling pathways relate to these changes. 
(2) How do the microregional changes induced by EGFR- and VEGF-blockage 
affect the responsiveness of tumors to ionizing radiation. Answering 
these questions will improve our understanding of tumor growth related 
phenotypic transformations at the microregional level and how these can be 
influenced by modulation of the EGF- and VEGF-signaling pathways. This 
knowledge can be used to identify and improve therapeutic combinations 
with the novel biol. modifiers and test a variety of biol. -based treatment 
approaches . 
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The current role of angiogenesis inhibitors in the 
treatment of renal cell carcinoma 

Choueiri, Toni K. ; Bukowski, Ronald M. ; Rini, Brian I. 
Department of Solid Tumor Oncology, Cleveland Clinic 
Taussig Cancer Center, Cleveland, OH, USA 
Seminars in Oncology (2006), 33(5), 596-606 
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Elsevier Inc. 
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Over the last few years, renal cell carcinoma (RCC) has become 
ease for targeted therapeutics based on the growing 
understanding of the underlying mol. pathways in this disease. Clear cell 
RCC is characterized by the inactivation of the von Hippel-Lindau (VHL) 
tumor-suppressor gene, which results in the dysregulation of hypoxia 
response genes, including an overprodn. of vascular endothelial growth 
factor (VEGF) , which promotes tumor angiogenesis, growth, and metastasis. 
In advanced RCC, substantial clin. activity has been reported with VEGF 
blockade employing a variety of approaches including antibodies and 
small-mol. VEGF receptor inhibitors. Many 

trials are still in progress with the goal of defining the optimal utility 
of these agents as monotherapy or in combination. This review will 
describe the current clin. data with VEGF-targeted approaches in RCC and 
plans for future development. 
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VEGF (vascular endothelial growth factor) and its receptor as well as 
their roles in angiogenesis. 
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Medical treatment of Gastrointestinal Stromal Tumors: 
state of the art and future perspectives 
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Reviews on Recent Clinical Trials (2006), 1(1), 35-42 
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A review. Gastrointestinal Stromal Tumor (GIST) is the most common 
mesenchymal neoplasm of the gastrointestinal tract, and it is 
characterized by the occurrence, in > 90 % of cases, of a gain of function 
mutation in the c-kit proto-oncogene . STI-571 (imatinib mesylate), a 
selective KIT tyrosine kinase inhibitor, has changed the natural history 
of this disease, since it has shown high effectiveness in metastatic GIST, 
and it is currently under investigation also in the adjuvant and 
neoadjuvant setting. Mechanisms of resistance to imatinib mesylate 
include both de novo, and, more frequently, acquired resistance, which may 
occur after several months of drug administration and possibly depends, in 
most cases, upon an acquired second mutation. In order to overcome 
imatinib mesylate resistance, the addition of other drugs may be considered 
in patients who have less than an optimal response to imatinib mesylate 
monotherapy. Investigational agents that are being studied in this 
setting include the mammalian target of rapamycin (mTOR) inhibitor RAD 001 
and the protein kinase C inhibitor PKC412. In addition, other KIT tyrosine 
kinase inhibitors with anti-VEGF receptor 

inhibitory activity, such as SU11248, PTK787/ZK787 and AMG 706, 
are currently being explored as second line monotherapy for imatinib 
mesylate-resistant GIST. Finally, another new drug, ecteinascidin 
(ET-743), that blocks cell cycle progression in G2/M phase through a 
p53-independent apoptotic mechanism, has shown important preclin. and 
clin. activity against a number of human solid tumors, including GIST. 
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Molecular mechanisms and targeting of colorectal 
cancer 

Vanhoefer, Udo 

Department of Medicine, Medical Oncology and 
Hematology, Gastroenterology, and Infectious Disease, 
Marienkrankenhaus, Hamburg, Germany 

Seminars in Oncology (2005), 32(6, Suppl . 8), S7-S10 
CODEN: SOLGAV; ISSN: 0093-7754 
Elsevier Inc. 
Journal; General Review 
English 

lew. Targeted therapies that are approved for metastatic colorectal 
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cancer are divided into two groups: those affecting vascular endothelial 
growth factor (VEGF) known to interrupt tumor growth and metastasis (also 
called neo-angiogenesis ) , and agents that affect the tumor directly by 
interrupting the epidermal growth factor (EGF) and its receptor. 
Anti-angiogenic VEGF therapies are divided into two categories: one 
affecting the VEGF ligand, such as bevacizumab, and those that inhibit the 
VEGF receptor, such as PTK/ZK. Epidermal growth factor receptor (EGFR) 
therapies are divided into monoclonal antibodies that affect EGFR, such as 
cetuximab, and EGFR tyrosine kinase inhibitors, such as gefitinib. Both 
VEGF and EGFR areas of treatment have shown promising efficacy in 
first-line, combination therapy settings. Future targeted therapeutic 
strategies include gene profiling, combinations of capecitabine and 
oxaliplatin, with bevacizumab and/or cetuximab therapies. 
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AB A review. Myelodysplastic syndromes (MDS) are characterized by refractory 
cytopenias due to ineffective hematopoiesis in the marrow. Cytokines play 
an important role in the regulation of hematopoiesis; dysregulation of 
their levels can lead to hematopoietic failure. Considerable evidence 
implicates tumor necrosis factor a, transforming growth factor 
(3, interferons, interleukin ip, vascular endothelial growth 
factor (VEGF), and other inhibitory cytokines in the pathogenesis of MDS. 
These cytokines are produced by the interactions between the MDS clone and 
the bone marrow microenvironment . Therapeutic strategies therefore may 
augment the action of stimulatory growth factors or disrupt the effects of 
myelosuppressive cytokines. Erythropoietin alone and in combination with 
low-dose granulocyte colony-stimulating factor can lead to erythroid 
responses in selected patients. Agents targeting inhibitory cytokines 
include thalidomide, lenalidomide, etanercept, infliximab, VEGF 
receptor inhibitor PTK-787, antithymocyte globulin, and 

SCIO-469, a p38 mitogen-activated protein kinase inhibitor. Given the 
biol. heterogeneity of MDS, no single treatment is effective for all 
patients with the disease. With more detailed knowledge of cytokine 
signaling cascades, coupled with technol . improvements in genomics and 
proteomics, the future treatment of this challenging disease may lie in 
combination therapies customized for relevant biol. effectors. 
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A review. A growing understanding of the underlying biol. of renal cell 
carcinoma (RCC) has identified vascular endothelial growth factors a 
logical therapeutic target. Therapy directed against the biol. activity 
of VEGF has undergone initial clin. testing in metastatic RCC, with 
evidence of a substantial antitumor effect. Biol. of VEGF expression in 
RCC, clin. results of VEGF-targeted therapy in RCC, anti-VEGF antibody 
(bevacizumab) , small-mol. VEGF receptor 

inhibitors, and ongoing clin. trials of VEGF-targeted therapy in 
RCC are discussed. 
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VEGF-targeted therapy 
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AB A review. The topics discussed are (1) angiogenic mitogen vascular 

endothelial growth factor (VEGF) and VEGF targeted therapy; (2) efficacy 
of VEGF antibody bevacizumab against metastatic colon cancer; (3) effect 
of VEGF antibody on other tumors; and (4) VEGF family and VEGF 
receptor inhibitors. 
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AB A review. The topics discussed are (1) bone marrow angiogenesis in 

multiple myeloma; (2) clin. significance of microvessel d.; (3) vascular 
endothelial growth factor (VEGF) , angiopoietin, hepatocyte growth factor 
(HGF) , nitric oxide (NO) in bone marrow angiogenesis in multiple myeloma; 
and (4) thalidomide and VEGF receptor 

inhibitor in the inhibition of angiogenesis for the treatment of 
multiple myeloma. 

L8 ANSWER 18 OF 22 HCAPLUS COPYRIGHT 2009 ACS on STN 
ACCESSION NUMBER: 2004:78652 HCAPLUS 

DOCUMENT NUMBER: 141:291249 

TITLE: Novel radiosensitizers for locally advanced epithelial 

tumors: inhibition of the PI3K/Akt survival pathway in 
tumor cells and in tumor-associated endothelial cells 
as a novel treatment strategy? 

AUTHOR(S) : Riesterer, Oliver; Tenzer, Angela; Zingg, Daniel; 

Hofstetter, Barbara; Vuong, Van; Pruschy, Martin; 
Bodis, Stephan 

CORPORATE SOURCE: Department of Radiation Oncology, University Hospital 
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SOURCE: International Journal of Radiation Oncology, Biology, 

Physics (2004), 58(2), 361-368 
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AB A review. In locally advanced epithelial malignancies, local control can 
be achieved with high doses of radiotherapy (RT) . Concurrent 
chemoradiotherapy can improve tumor control in selected solid epithelial 
adult tumors; however, treatment-related toxicity is of major concern and 
the therapeutic window often small. Therefore, novel pharmacol. 
radiosensitizers with a tumor-specific mol. target and a broad therapeutic 
window are attractive. Because of clonal heterogeneity and the high 
mutation rate of these tumors, combined treatment with single mol. target 
radiosensitizers and RT are unlikely to improve sustained local tumor 
control substantially. Therefore, radiosensitizers modulating entire 
tumor cell survival pathways in epithelial tumors are of potential clin. 
use. We discuss the preclin. efficacy and the mechanism of three 
different, potential radiosensitizers targeting the PTEN/PI3K/ Akt survival 
pathway. These compds . were initially thought to act as single-target 
agents against growth factor receptors (PKI 166 and PTK 787) or protein 
kinase C isoforms (PRC 412). We describe an addnl. target for these 
compds. PKI 166 (an epidermal growth factor [EGF] receptor inhibitor) and 
PRC 412, target the PTEN/PI3K/Akt pathway mainly in tumor cells, and PTK 
787 (a vascular endothelial growth factor [VEGF] 
receptor inhibitor) in endothelial cells. Even for 

these broader range mol. radiosensitizers, the benefit could be restricted 
to human epithelial tumor cell clones with a distinct mol. profile. 
Therefore, these potential radiosensitizers have to be carefully tested in 
specific model systems before introduction in early clin. trials. 
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VEGF-receptor inhibitors 
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Angiogenesis is deeply involved in the progression of major 



diseases such as cancer, diabetes, and rheumatoid arthritis. Mol. 
mechanism on angiogenesis was extensively studied, and several signaling 
systems including VEGF (VEGF-A) , angiopoietin, PDGF, and ephrin were shown 
to be crucial for physiol. angiogenesis. Interestingly, among these 
factors, VEGF appears to play key roles in most of the pathol. 
angiogenesis, and other factors are considered to have addnl. effects on 
its development depending on the situation. VEGF binds and activates two 
tyrosine kinase receptors, VEGFR-1 (Flt-1) and VEGFR-2 (KDR/Flk-1), and 
stimulates endothelial cell growth, survival, and vascular permeability. 
VEGF induces not only tumor angiogenesis but also blood-vessel-dependent 
metastasis. Based on the importance of VEGF in diseases, many companies 
and institutes are now trying to generate appropriate small mols. as well 
as proteins that strongly antagonize the VEGF-VEGFR system. Several mols. 
quite effective for suppression of tumorigenesis and pathol. angiogenesis 
in animal models are under clin. trials. 
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A review. The topics discussed are (1) vascular endothelial growth factor 
(VEGF) family members and VEGF receptors; (2) VEGF in promoting 
lymphangiogenesis ; (3) VEGF and its receptor KDR targeted treatment for 
human colon cancer; (4) anti-VEGF antibodies for cancer treatments; and 
(5) VEGF receptor inhibitors for cancer 
treatments . 
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AB A review. PTK787/ZK 222584 (PTK/ZK) is an oral potent and selective 

inhibitor of the vascular endothelial growth factor (VEGF ) -mediated Flt-I 
and KDR receptor tyrosine kinases. PTK/ZK has been shown to reduce growth 
and microvasculature in s.c. implanted human tumor xenografts in nude 
mice. A clin. difficulty in evaluating angiogenesis inhibitors has been 
the usefulness of conventional study endpoints. Therefore, dynamic 
contrast-enhanced magnetic resonance imaging (DCE-MRI) has been studied as 
a pharmacodynamic marker of efficacy of PTK/ZK. Phase I studies are under 
way evaluating the optimum dose and schedule of oral PTK/ZK administered 
continuously to patients with advanced cancers of types known to 
overexpress VEGF. To date, particularly in patients with liver metastases 
from colorectal cancer treated with PTK/ZK, DCE-MRI has been a useful 
predictor of the biol. response of VEGF-receptor 
inhibition. Toxicities have been manageable and have included 
lightheadedness, ataxia, nausea, vomiting, and hypertension. 
Stabilization of disease for >6 mo has been seen in heavily 
pretreated patients receiving PTK/ZK at higher doses. Preliminary data 
suggest that PTK/ZK can be administered safely on a continuous daily 
dosing schedule, efficacy data look promising, and DCE-MRI correlates with 
biol. response. DCE-MRI will be used to guide dose optimization of PTK/ZK 
and perhaps of other angiogenesis inhibitors in future studies. 
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AB A review with 23 refs. Chemotherapeutic drugs, long the mainstay of 
cancer treatment, cause DNA damage and disrupt DNA replication in 
proliferating cells. Drug regimens have been designed to kill as many 
tumor cells as possible by treating with "maximum tolerated doses" (MTD5) of 
these cytotoxic agents. Side effects such as neurotoxicity and damage to 
proliferating cells in healthy tissues pose serious constraints on the use 
of chemotherapy. The harsh side effects and the ultimate failures of most 
chemotherapies have fueled broad investigation of alternatives, including 
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drugs that target not the transformed tumor cells themselves, but rather a 
genetically stable constituent cell type of tumors, the endothelial cells 
that form blood vessels. Angiogenesis, the process by which new blood 
vessels are formed, is a hallmark capability of cancer; a compelling body 
of evidence argues that tumor growth depends on the vasculature, and, in 
particular, on continuing angiogenesis. In particular, metronomic dosing 
with cytotoxic drugs, while demonstrably antiangiogenic, seem unlikely to 
prove efficacious in general as single agents. Nevertheless, we believe 
that metronomic delivery of lowered doses of cytotoxic drugs could be 
devised to minimize often devastating side effects of chemotherapy, while 
targeting endothelial and tumor cells. True efficacy may come only with 
combinatorial therapies, wherein novel cytotoxic dosing schedules are used 
in conjunction with other drugs or radiation. Possible combinations 
include other approved drugs, such as cox-2 inhibitors, thalidomide, or 
IFN-a/p, as well as exptl. drugs such as VEGF/ VEGF- 
receptor inhibitors, other angiogenesis inhibitors 

(e.g., TNP-470), proapoptotic drugs, or biotherapeutic agents such as 
oncolytic viruses. The possibilities raised by these studies are 
provocative and deserve further preclin. and clin. investigation. 
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